Clinicopathological Conference
A 37-Year-Old Woman With Angina Pectoris R.D. Fish, MD
Case Presentation
A 37-year-old black woman with no known past medical problems was admitted to our hospital on October 2, 1993 . She had been well until 2:00 AM on the morning of her admission to the hospital, when she was awakened from sleep with a sensation of chest "tightness" described "as if someone was boring a hole through me." She reported that she noticed some mild dyspnea associated with the onset of her symptoms. The pain radiated to the right shoulder and arm. At onset she graded the pain as 5/10. She arose from bed and ambulated for a short while; however, her symptoms did not subside, and she drove herself to the emergency department. She denied any palpitations, dizziness, diaphoresis, or syncope; however, she had an episode of nausea before presenting to the emergency department. Within 10 to 15 minutes of her arrival, her symptoms dissipated without any intervention. The entire episode lasted 45 to 50 minutes. An ECG obtained on arrival showed T-wave inversions in precordial leads V1 through V4 (Fig 1) . Although she did not appear ill or in distress, she was admitted to the hospital for observation and further evaluation.
On admission, she denied any other major complaints. She had not had any recent fever or chills, melena or hematemesis, abdominal pain, headache, or back pain. She had not had any chest pains in the past.
The patient denied any significant past medical problems and was on no chronic medication at the time of admission. She had not had any major surgeries. She had one child, who was delivered vaginally without complications. There was no significant family history of atherosclerotic coronary artery disease (CAD). Her mother had hypertension and non-insulin-dependent diabetes mellitus. The patient was employed as a firstgrade school teacher. She admitted to smoking cigarettes occasionally (zero to five per day) over the past 6 months. She denied drinking ethanol and did not use illicit intravenous drugs. She denied using cocaine or any other substances or chemicals that are not to be taken internally. She had no known drug allergies.
On physical examination, she appeared as a thin, young black woman resting comfortably. The vital signs were temperature of 98.1°F; pulse, 95; respirations, 22; and blood pressure, 118/72 mm Hg. The head and neck examination was normal. There was no erythema or exudate in the pharynx, rhinorrhea, or conjunctival injection or petechiae. The jugular venous pressure was not elevated, and the carotid examination was normal.
The thyroid was full and without nodules or bruits. No cervical lymphadenopathy was noted. The chest was clear to auscultation. The cardiac examination revealed normal first and second heart sounds. There was a 1-II/VI systolic murmur noted at the apex that did not radiate. A questionable soft midsystolic click was also noted. No third or fourth heart sounds were heard. The apical beat was felt at the fifth intercostal space in the midclavicular line. There was no cardiac rub auscultated. The abdomen was soft and nontender with normal bowel sounds. No masses were palpated, and the liver and spleen were normal to palpation. The extremities did not show edema or clubbing. The peripheral pulses were full and symmetrical. There was no "femoral lag" noted. No evidence of arthritis or synovitis was noted. There was no cyanosis and no evidence of splinter hemorrhages, Osler's nodes, or Janeway lesions. The neurological examination was normal. The chest roentgenogram did not show any significant pathological process.
Hospital Course
The patient was admitted to the hospital on October 2, 1993. She had no recurrence of pain over the next 24 hours; however, a subsequent ECG obtained at 8:53 PM on the night of admission showed deepening of the T-wave inversions seen previously in the precordial leads ( Fig 2) . She remained asymptomatic and hemodynamically stable and was observed closely in a monitored setting. The following morning at 9:39 AM, a further tracing showed extension of the pattern noted previously with significant T-wave inversions noted in leads V1 through V5. Also noted were new T-wave inversions in the inferior limb leads (aVF, II, III) (Figs 3 and 4). At this point, the patient was started on heparin IV.
On the night of October 4, 1993, the patient had a further episode of retrosternal chest tightness that lasted 15 minutes. An ECG obtained at that time showed upright T waves and hyperacute ST segments in the precordial leads ( Fig 5) as well as 1-mm ST elevation in aVL. An ECG obtained 1 hour later showed reversal of many of these changes ( Fig 6) . A diagnostic procedure was subsequently performed.
Discussion
We are presented with a description of events and observations that are generally common and perhaps by themselves not particularly noteworthy save for one aspect in particular: the patient's youth and lack of predisposing conditions for the diagnosis most directly suggested by her clinical presentationnamely, ischemic heart disease. From Second, the minor incongruity of the patient's youth highlights one of the central challenges of differential diagnosis: reconciling the working model of the patient with that of the disease process. In this regard, there are signs throughout the narrative of this struggle to reconcile knowledge and belief, or perhaps disbelief, which engenders confusion. In this setting, adherence to clas-sic goals of clinical evaluation and treatment can clarify our decision-making process.
Third, having participated in her care late in the course of events, I am familiar with the patient's ultimate clinical and anatomic diagnosis. I am therefore presenting an analysis laden with the bias of privileged hindsight. (Failure to seem intelligent here would be a great sin indeed.) That the patient has an unusual and certainly unexpected anatomic diagnosis does not make her clinical diagnosis less approachable. We may still discuss her presentation on the basis of its intrinsic .... diagnostic challenge: just as sarcoidosis, for example, is not the most common cause of low back pain, an unusual cause of chest pain does not render foolish or unnecessary the systematic consideration of the more common, if less entertaining, causes of this ominous presentation. Finally, while I can blandly state the clinical and anatomic diagnosis, I do not know what is essentially wrong with this patient. I do not understand the defect in her destiny or her pathophysiology. I will present 0.0~~~V some little information from published reports about the possible pathogenesis of her problem, which we are, thank goodness, unable to examine firsthand. Sadly, we are not able to know the patient's prognosis, about which there is disagreement in a small body of relevant literature. pain. I will then attempt to summarize the most prominent elements of the differential diagnosis and the reasoning in focusing on them. Finally, we may spend some time discussing the patient's very interesting diagnosis.
Clinical History
A 37-year-old black woman without important risk factors for CAD (or for other disease entities) developed new-onset symptoms suggesting angina pectoris. Specifically, she was awakened from sleep with chest tightness she had never before experienced. Her youth may tempt us to regard ischemic chest pain as unlikely and so set us to looking for explanations of "atypical" chest pain. But I am always impressed by the sheer veracity of nocturnal symptoms. For example, headache, dyspnea, and diarrheaand chest paininitiated from sleep constitutes the most honest physiological testimony and must be regarded seriously. Without presuming on the diagnosis, the wider meaning of nocturnal chest pain extends to that of pain occurring at rest. In the case of ischemic origin, this acute onset at rest implies sudden and severe decompensation of the supply and demand balance of myocardial perfusion. In the absence of occult and extreme increases in demand, such as accelerated hypertension or severe anemia, we are, as a practical matter, then referring to the sudden loss of myocardial perfusionthat is, occlusive coronary artery disease-of some type.
Still, nonischemic chest pain must be considered -in particular, to account for the most dangerous of possible underlying conditions. The description of her discomfort as "someone boring a hole" is distressing indeed, conjuring in most of us a sense of the catastrophe that may follow the initiation of acute aortic dissection. The pain of thoracic aortic aneurysm resulting from erosion of the vertebral bodies has also been described as localized "boring" pain, often worse at night with recumbency. We also look for pain from posterior mediastinal or upper retroperitoneal structures such as the esophagus. cervical and thoracic nerve roots, pancreas, and duodenum, to name a few. An understanding of the exact level of the chest pain would guide our thoughts here. Spinal or neuritic pain may arise from posttraumatic degenerative bony changes, pathological vertebral or rib fracture, neoplastic invasion, occult epidural abscess, and even prodromal shingles. Before I fill the zoo with zebras, let me confine further discussion to those entities that will account for the patient's clinical features beyond the mere history of chest pain.
The association of mild dyspnea is certainly consistent with angina pectoris, as is the radiation to the right shoulder and arm, although more often to the left. Pleuritic chest pain is not specifically described or excluded, but dyspnea and right-sided shoulder pain also raise the possibility of pleural or pericardial pain. In a young woman, we may consider pulmonary embolism and infarction, spontaneous pneumothorax, subpleural pneumonitis and pleuritis, and pericarditis. The chest pain was unremittent for a period of 45 to 50 minutes and resolved spontaneously. The initial ECG showed T-wave inversions in the anterior precordial leads. Examination of the tracing reveals, in addition, the upward-coved ST segments without frank ST elevation or depression. The prolonged course of chest pain in conjunction with ST coving and symmetrical T-wave inversion immediately raises the question of acute myocardial ischemia or infarction. The coherent distribution of ECG abnormalities in the anterior precordial leads again argues for regional myocardial ischemia or injury. More generally speaking, the incremental meaning of ST-and T-wave changes as a manifestation of altered electrical repolarization in this clinical setting points to a cardiopulmonary pathophysiological substrate. This may be as apparently simple as tachycardia resulting in repolarization changes that persist after restitution of normal rhythm. But we will not consider here other interesting causes of ST-and T-wave changes, such as subarachnoid hemorrhage, that do not typically involve associated acute chest pain. Although less likely than with ischemia, T-wave inversion together with chest pain is also seen in association with pericarditis, myocarditis, dilated cardiomyopathy, hypertrophic cardiomyopathy, mitral valve prolapse syndrome, paroxysmal tachycardia, and other conditions that are common considerations in the evaluation of a possible infarction pattern on ECG.
Physical Examination
The patient's further history is notable for the impressive absence of risk factors for atherosclerotic coronary artery disease. An astute interrogation as to the possible use of cocaine, a cause of myocardial ischemia and infarction, is denied, although this does not completely exclude its possibility for the medical cynic.
On physical examination, the patient is not febrile, tachypneic, tachycardic, hypertensive, or hypotensive. We are immediately aware, then, that she is not in hypertensive crisis and that hypertensive cardiomyopathy is less likely. She is described as "thin," although marfanoid habitus is not specifically addressed. We will further assume that ocular examination did not show lenticular subluxation or fundoscopic changes of hypertensive retinopathy or embolic stigmata of infective endocarditis. The jugular venous pressure was not elevated, arguing against marked chronic or acute pulmonary hypertension, right heart failure, and hemodynamically important pericardial disease such as constriction or tamponade. Auscultation of the lungs was normal. We will assume that the bony configuration of the chest was normal. Thus, spontaneous pneumothorax is unlikely, although small bleb ruptures of the apex producing pain may be relatively subtle on lung examination. In any case, we are reassured that whatever the clinical process, cardiopulmonary function is not substantially compromised.
On heart examination, a low-grade systolic murmur of undefined type is identified. A refined examination of this murmur would be of special interest. A mitral regurgitation murmur increased by phase II Valsalva maneuver and decreased by handgrip would suggest mitral valve prolapse syndrome. A moderate systolic ejection murmur associated with an aortic insufficiency murmur would be consistent with the flow murmur of induced left ventricular volume loading due to aortic insufficiency, raising again the possibility of dissecting aneurysm of the aortic root. A harsh systolic ejection murmur augmented by phase II Valsalva maneuver and decreased by squatting along with a bisfiriens pulse would suggest hypertrophic obstructive cardiomyopathy. A "questionable" midsystolic click was or was not heard. Again, the response to provocative maneuvers would help exclude the presence of mitral valve prolapse syndrome. Surprisingly, a fourth heart sound was not heard. Its presence would have implied active ischemia, although despite persisting ST-and T-wave changes, the physical signs of ischemia may have been as transitory as the symptoms. The medical cynic, knowing the often difficult circumstances of physical examination in the hos-tion the quality of examination for gallops, but I won't. The apical impulse was normal and not displaced, suggesting at least the lack of chronic adverse loading conditions. The quality of the first and second heart sounds was normal. We are not told about splitting of the second sound, an otherwise relatively sensitive indicator of right-sided filling pressures. This valuable, if occasionally overlooked, finding helps us exclude a number of ills, including significant pulmonary hypertension and massive pulmonary embolism. Finally, no precordial rub was heard, which argues against fibrinous pericarditis, although such symptoms may anticipate the gross development of pericarditis.
The normal abdominal examination argues against, but does not completely exclude abdominal causes of atypical chest pain. Peripheral and carotid impulses were normal, excluding important aortic insufficiency. It also suggests but does not prove that major aortic branch arteries are not involved by aortic dissection. Mention of abdominal bruits or bruits over the back and supraclavicular areas would also be helpful in this regard. We are told that the neurological examination was normal. If I were ignorant of the diagnosis, I would be greatly reassured by this. A famous cardiologist of my acquaintance once was invited to discuss a cardiopulmonary conference that involved a rather elaborate neurological examination. He imputed aortic dissection involving arch vessel compromise, saying, "If you ask a cardiologist to discuss a neuro examwhat else would it be?"
Hospital Course
The patient was admitted to the hospital in a painfree hemodynamically stable condition. Serial ECG examinations 19 and 32 hours after the event showed deepening of T-wave inversions and amplified ST coving with incremental J-point elevation. Whatever the cause, at this point the evolution of STand T-wave changes imposes further burden of proof that myocardial injury was in fact not occurring. Whether the changes reflected an ongoing recurring process of injury or ischemia or late evolution of cellular events after the initial insult, I would characterize the level of urgency as rapidly increasing. We are told that the patient was "observed closely in a monitored setting." I would like to digress briefly to discuss a point of clinical decision making. It is instructive and helpful to consciously choose a working diagnosis and commit it to name and paper. Not "chest pain," I would say, but rather one chosen to account for likelihood and critical import to the patient, such as "myocardial infarction" or "unstable angina." You don't need to be right, but you do need to allow for timely action. This serves to fix in the mind the signal observations-the criteria-for which the patient is being observed so closely and which will trigger decisive action. This is all the more important when, as in this case, the costs of inaction may exceed those of early action.
At some point between 32 and 38 hours after the event, intravenous heparin was started, presumably out of concern for ECG findings suggesting ischemia or injury. If these had been present, it would be of interest to understand which observations motivated this decision. I assume that the creatine phosphokinase enzyme pital, especially in the emergency facility, might ques-results were omitted to avoid confusing me.
Late on the third hospital day, the patient suffered acute recurrent chest pain and further evolution of ECG changes. A diagnostic procedure was performed. I hope it was cardiac catheterization. Analysis In an otherwise bland set of clinical features, we are left to explain the key findings of acute chest pain and ECG ST-and T-wave changes suggesting myocardial ischemia and/or injury. I will go ahead and join these logically as manifestations of the same process and confine the discussion accordingly. I will first discuss generally the issue of the STand T-wave changes observed. Then I will address the entities of interest that do not involve myocardial ischemia. Finally, I will focus on unusual causes of myocardial ischemia and injury that may apply here.
T-wave inversion in pericarditis is typically a latephase manifestation, usually following T-wave amplification and then the characteristic ST elevation, and may persist after early resolution of inflammatory activity. We are not told of characteristic pleuritic pain, and the ST signature is not the downward-coved type that suggests pericarditis, although this is not invariable. Furthermore, isolated ECG changes in the anterior precordial leads is unusual. In the absence of typical global ST/T changes, inferolateral leads are more commonly involved.
Systemic lupus erythematosus (SLE) deserves special mention for its manifold cardiac abnormalities. Although the myocardium is almost always involved at the microvascular level, florid pericarditis, myocarditis, and endocarditis are less universal. Pericarditis and associated friction rub and ECG abnormalities are very common, even in the absence of chest pain. Coronary arteritis is uncommon, and resulting myocardial infarction is rare. Verrucous valvular endocarditis occurs predominantly on the atrioventricular valves and only rarely on the aortic valve, and related coronary embolism may be unknown. Gross destruction of the valves is unusual. Again, there is no hint of SLE in our patient.
ST-and T-wave changes of pericarditis may also develop, although rarely, as a result of hemopericardium or subendocardial hemorrhage complicating acute aortic root dissection.
Left ventricular hypertrophy is one of the most common causes of ST/T-wave abnormalities, although associated chest pain typically implies marked physiological derangements, as with severe aortic stenosis, accelerated hypertension, or hypertrophic obstructive cardiomyopathy, for which this patient does not have supportive findings.
Chronic cor pulmonale can also produce a "pseudoinfarction" pattern in the anterior precordium as a consequence of right ventricular hypertrophy and leftward and downward displacement of the heart. A small r-or frank Q-wave pattern and T-wave inversion may be present in early precordial leads. Chest pain may be present as a result of intrinsic pulmonary disease or recurrent acute pulmonary emboli. This patient again has no such suggestive findings, and the absence of P pulmonale or rightward QRS-and T-wave axis shift is directly contradictory. Acute pulmonary embolism may rarely produce precordial T-wave inversion. More commonly, acute right ventricular dilation with clockwise rotation may produce Q waves in leads III and F (not in II), mimicking inferior rather than anterior myocardial infarction.
T-wave inversion may occur in precordial leads in spontaneous left-sided pneumothorax. This may closely mimic acute anterior injury with symmetrical inversion and loss of R-wave amplitude because of interposed air in the underlying chest. The patient's right-sided shoulder and arm pain suggests a right-sided event, if any, which is less consistent with observed ECG changes. In any case, the chest x-ray is normal and initial examination did not indicate pneumothorax.
Mitral valve prolapse syndrome is also associated with acute chest pain, and its further relation to paroxysmal supraventricular as well as ventricular tachycardia may plausibly lead to ST-and T-wave abnormalities persisting after resolution of tachycardia. We are not told of any history to suggest paroxysmal tachycardia, and we are still left to explain the regional distribution of ECG changes, so this diagnosis seems unsatisfactory.
I will not extend this discussion to those entities such as progressive muscular dystrophy, Friedreich's ataxia, amyloidosis, and other cardiomyopathies that may produce abnormal Q waves and nonspecific ST/T changes in the absence of characteristic chest pain.
The diagnostic analysis of this case rests on two questions: (1) First, do we believe that the patient has manifest myocardial ischemia? I believe this is exactly what the clinical presentation indicates. (2) If so, is atherosclerotic coronary artery disease responsible, or is it something else? There is virtually no examination short of cardiac catheterization, that is, coronary arteriography, that will answer this question. There are no eponymous skin signs or subtle grading of murmurs that will take us further. The good news is that this procedure is extraordinarily safe and produces extraordinarily good data.
For myself, I would ask another question. If we do not believe that this is myocardial ischemia, then why not? Initially, acute myocardial ischemia and/or injury seems the best diagnosis. In the further history, however, we find ourselves counting the risk factors for ischemic heart disease that the patient does not have. She is not aged, not hypertensive, not diabetic, not a smoker of substantial experience, not hyperlipidemic, and has no family history of CAD. Against this background of a very characteristic clinical picture of acute ischemia/ injury, in the absence of disposing factors for atherosclerotic CAD, we may then begin to think of sporadic, unusual causes that may victimize a young woman without atherosclerotic CAD.
Before we consider these "unusual" causes of coronary occlusive disease, I'd like to examine briefly the issue of the negative predictive value of this patient's risk factor profile. Given the extraordinary prevalence of atherosclerotic CAD, just how unlikely is it that this apparently risk-free young black woman should have this condition, or more specifically, that she should present with acute myocardial ischemia/infarction on this basis? In the Framingham heart study, the a priori risk of developing ischemic heart disease within about a decade for a nonwhite woman in her twenties with no risk factors was about the lowest measuredsomething substantially less than 1%. But this is not our question. Having ascertained that this patient had a presentation typical of atherosclerotic ischemic heart disease (accepting it at face value), what is the relative likelihood that she does not have atherosclerotic CAD? And further, what effect does her lack of predisposing factors have on this likelihood? This is not an easy question; there is little to help us, since sporadic causes of coronary occlusion have not been systematically considered in such a survey of incidence. However, something on the order of 10% of patients first ascertained by acute myocardial infarction, and subsequently proved to have obstructive CAD, have no risk factors apart from their age. Thus, the absence of risk factors by itself does not effectively exclude coronary atherosclerosis. What is the meaning of youth in this case? Of all patients presenting with acute myocardial infarction, it has been estimated that 6%, and as much as 25% of these patients under the age of 35, do not have atherosclerotic CAD. (Of these, approximately half may be expected to have normal coronary arteries, while the rest are found to have other unusual causes of occlusive coronary disease.) Clearly, the attribute of youth enriches this group for the presence of non-atherosclerotic causes of occlusive coronary disease, but even in the young the great majority (at least 75%, by the above estimates) will still have coronary atherosclerosis. The question is whether or not this incidence, further conditioned by knowledge of absent risk factors, is substantially lower than that of non-atherosclerotic conditions in patients ascertained by acute myocardial infarction. I do not know the answer, but I suspect that in the end, there would remain a substantial, and perhaps dominant probability that our patient would have "ordinary" atherosclerotic coronary artery disease.
Such "sporadic" mechanisms of coronary obstruction are numerous, so we will have to put at least a few zebras in the zoo. For convenience, I will group them arbitrarily as those involving occlusive spasm, embolism, extrinsic compression, in situ thrombosis, secondary anatomic disruption, and primary anatomic disruption-that is, dissection.
Familiar examples include coronary spasm, whether intrinsic or provoked, as by cocaine abuse, which may be complicated by in situ thrombosis; also, embolic occlusion in the absence of intrinsic coronary disease as by thromboembolus or inflammatory vegetation, certain anomalies of coronary arteries predisposing to extrinsic compression, coronary vasculitis such as Takayasu's arteritis, polyarteritis nodosa, or less commonly, other rheumatoid diseases, anatomic disruption of the coronary arteries secondary to dissecting aneurysm of the aortic root, and finally, spontaneous occlusive dissection of the coronary arteries with or without intrinsic coronary aneurysms. This is obviously an overwhelmingly rich discussion, which I will only try to summarize.
Coronary Artery Spasm
Coronary artery spasm has a long history, originally proposed by Heberden, Latham, and Osler' before pathological study established the common presence of structural coronary disease in those suffering angina and infarction in life. Ironically, contemporary medicine now acknowledges the ubiquitous role of coronary spasm in atherosclerotic CAD, with further complex relations to the vasomotor regulatory functions of en-nisms of thrombosis and coagulation. We cardiologists recognize it most often in relation to local provocative stimuli like catheter manipulation and in relation to deranged endothelial and intimal function found at atherosclerotic coronary lesions. In 1959, Prinzmetal and colleagues described a syndrome of variant angina pectoris in which individuals suffered spontaneous, nonexertional angina of notable severity and duration, often occurring at the same time each day and relieved by nitroglycerin but not by rest. Classic ECG changes of regional ST elevation were described that resolved in relation to spontaneous or treated relief of angina. Subsequent study established the absence of structural coronary disease in these individuals. Our patient, who might otherwise seem a reasonable example, is viewed only at a first presentation without the cyclic recurrent angina. Neither did she manifest ST elevation or resolve her ECG changes with relief of angina. While I think that Prinzmetal variant angina is effectively excluded, we may yet logically invoke coronary spasm complicating atherosclerotic CAD, mediated by vasoactive mediator release from cyclic thrombotic activity within an active coronary lesion, as a mechanism of dynamic evolution of ECG changes and episodic angina. As you are aware, this experimental model developed by Folts has been richly exploited by Dr Willerson and others. Finally, it is remotely possible that primary intense focal coronary spasm led to secondary thrombosis, with resulting persistence of flow compromise and manifestations of myocardial infarction. This last model of events is an apt description of myocardial infarction complicating cocaine ingestion. Diffuse coronary spasm is also described. Chronic cocaine insult may also lead to structural narrowing, which may be multifocal or diffuse with or without characteristic "microaneurysms." In any case, an attentive history effectively excludes cocaine abuse in this patient.
Coronary Artery Embolism
Among causes of acute coronary occlusion, embolism is mechanistically the most sudden and potentially damaging. In the absence of chronic flow attenuation imposed by coronary atherosclerosis and the vasoregulatory conditioning of the circulation as by collaterals, the immediate and total loss of coronary blood flow is catastrophic, and myocardial infarction over the broadest possible area ensues. Obviously, any reasonable suspicion of embolic coronary occlusion demands urgent catheterization and revascularization. The potential causes of embolic coronary occlusion include left atrial (LA) thrombus occurring with atrial fibrillation and mitral stenosis, LA myxoma, left ventricular thrombus complicating prior myocardial infarction or dilated cardiomyopathy, thrombus complicating mitral valve prolapse, thrombus or vegetations from prosthetic heart valves or native valves involved by endocarditis, and rarely, paradoxical venous thromboembolism with underlying septal defects. The stigmata of infective endocarditis were astutely excluded on physical examination, and the patient has no findings to suggest any of these mechanisms. Occult paroxsymal atrial fibrillation or LA myxoma remain remote possibilities. At present, transesophageal echocardiography provides perhaps the most sensitive convenient means of excluding LA dothelium, surface biochemistry, and the local mecha-thrombus or mass disease. In addition, the patient's well-compensated hemodynamics and spontaneous remission of symptoms are inconsistent with major embolic occlusion.
Extrinsic Compression
Anomalous origin of the left coronary artery from the pulmonary artery is relatively common, but an uncommon cause of myocardial infarction, usually anterolateral, and sudden cardiac death. A minor percentage of these patients reach adulthood without the indicated surgical intervention, and they most often have a history of exertional angina pectoris and/or congestive heart failure. Left ventricular hypertrophy is usually present and forms the basis for ST-and T-wave changes. A continuous shunt murmur is often observed at the left sternal border. Our patient has neither the prior history nor physical findings for this entity. I will not address congenital coronary stenosis and atresia associated with other congenital diseases (such as calcific coronary sclerosis, homocystinuria, Friedreich's ataxia, Hurler's syndrome, progeria, and rubella syndrome). However, patients with anomalous origin of the left coronary artery from the proximal right coronary artery or right aortic sinus, in those variants in which the vessel courses between the aorta and right ventricular outflow tract, are prone to myocardial infarction and sudden death from acute ischemia related to the compression of the left coronary artery in its leftward passage. This is frequently observed during or shortly after exercise in young people. Lacking direct contradictory evidence, this is a plausible condition in our patient.
In Situ Thrombosis
In situ thrombosis can occur secondary to chest wall trauma or to prothrombotic conditions, which may include oral contraceptive use in women or intrinsic diseases such as polycythemia vera, essential thrombocytosis, disseminated intravascular coagulation, and thrombocytopenic purpura. Our patient has none of these. In addition, thrombosis of congenital coronary artery aneurysms can be a rare cause of myocardial infarction. In Situ Thrombosis, Vascullitis Here, we are speaking of the mechanism of commonly encountered myocardial infarction in atherosclerotic CAD. A number of entities characterized by diffuse vasculitis are known to cause sporadic myocardial infarction, including allergic granulomatosis, Wegener's granulomatosis, and giant cell arteritis. I will make particular mention of several prominent examples.
Takayasu's arteritis, which is more frequent in women than men (8 to 1), most often appears in the second ... decade but may appear as late as middle age. An early systemic phase (absent in our patient) involving fever, arthralgias, night sweats, and pleuritic pain develops in a majority of patients. After a variable latency, the now famous late manifestations of obliterative and inflammatory arteritis and aortitis develop. Direct involvement of the ostial and proximal segments of the coronary arteries may occur, resulting in angina and myocardial infarction.
In polyarteritis nodosa, the characteristic necrotizing inflammatory lesions of the muscular arteries are commonly found in the coronary arteries, and myocardial infarction is therefore also common. Pericarditis and pleuritis may be present. Typical chest pain is not usual, and the diagnosis of myocardial infarction in the majority of these patients is not made clinically. In any case, the presentation of these conditions would be dominated by the multisystem features of this disease, which are lacking in our patient.
Secondary Anatomic Disruption
We have already spoken of dissecting aneurysm of the aortic root as a potential cause of myocardial infarction, and I will not repeat myself here. It's worth recalling here that syphillitic aortitis may also compromise the origins of the coronary arteries.
Primary Anatomic Disruption
Spontaneous dissection of the coronary artery is a rare cause of myocardial infarction. Clinical identification and postmortem correlation was reported as early as 1931.3 The classification of this entity is poorly defined, and historical series probably encompass several entities of various, if unknown, pathogeneses. The majority of reported cases were diagnosed at autopsy. In both antemortem and postmortem cases, dissection of the right coronary artery predominated in men (73%) and dissection of the left anterior descending coronary artery in women (88%). Three groups are loosely recognized in reports: those with coincident atherosclerotic CAD; those in the postpartum period, a group long recognized in the literature4; and those identified as idiopathic. The victims are strikingly young: among those diagnosed antemortem, men were a mean age of 46 and women 38 years old in a review by DeMaio et al. 5 Of these, 28% (9/32) had coincident coronary atherosclerosis, raising the question of plaque rupture as an inciting event; 35% (6/17) had dissection within 4 months of delivery; and 29% (15) of the postmortem series were also postpartum. This condition is of uncertain pathogenesis. Autopsy studies have identified cystic spaces in the media of the involved coronary artery. Eosinophilic infiltrate in the adventitia has been reported in a substantial number of autopsy cases (43%).6 Drs Graeme Dowling and L.
Maximilian Buja reported two cases distinguished by the presence and absence of infiltrate (in a patient without myocardial infarction) and have proposed that the observed inflammatory infiltrates are reactive in nature rather than causal.7
The prognosis of these patients remains poorly defined. De Maio et al obtained follow-up on 27 patients with antemortem diagnosis. Two (7%) died as an immediate consequence of the coronary dissection; 22 (81%) survived the index event, all but 1 remaining asymptomatic; and 3 (11%) of the survivors died during follow-up at 48, 72, and 132 months. In their separate survey of 11 surviving Atlanta patients, 9 (82%) survived, 1 died of the acute event, 1 required coronary artery bypass graft surgery (CABG) at 3 years for three-vessel CAD, and 1 required CABG and an automatic implantable cardioverter/defibrillator. Thayer and colleagues,8 in reviewing the course of patients with spontaneous coronary dissection, advocated CABG for those survivors suffering left main events or with recurring ischemia, with a low threshold for CABG in the others. Three patients surviving left main dissection on medical therapy were acknowledged. De Maio, citing the notable symptom-free survival of the patients in their study, recommended that the indication for surgery be the same as for atherosclerotic CAD: namely, left main disease, three-vessel disease, or symptoms refractory to medical therapy. I would voice a cautionary note here, since 62 of the 83 reported cases at that time were diagnosed at autopsy. In addition, there is little reason to presume that the patients under discussion, differing by site and clinical circumstance of dissection, represent a single pathogenetic entityor a single prognosis. Finally, the technical approach to effective graft anastomosis may be complicated considerably by the disruption of the vessel wall, with flap or false lumen underlying the site of anastomosis.
Treatment options in the contemporary setting are confused further by the availability of catheter treatments such as balloon angioplasty and, of special interest for the ability to suppress anatomic dissection, now the availability of coronary stenting. Gonzalez et a19 reported the use of percutaneous transluminal coronary angiography in a 40-year-old woman suffering spontaneous dissection of the right coronary artery and inferior infarction in the postpartum setting. Follow-up angiography at 2 weeks demonstrated persistent spiral dissection without flow occlusion of the right coronary artery. The patient was managed conservatively and suffered recurrent nonexertional chest pain at 11 months. Exercise thallium test excluded reversible ischemia, and coronary arteriography showed persistent spiral dissection. Two years after dissection, the patient was reported symptom free.
Diagnostic Procedure and Treatment
A diagnostic cardiac catheterization was performed and demonstrated a long spiral dissection of the left anterior descending coronary artery (LAD) extending from a point adjacent to the ostium to the distal portion of the vessel (Fig 7) . Coronary blood flow was not notably attenuated. In situ thrombosis was not evident, and no atherosclerotic lesions were appreciated. At the terminal point of the dissection, there was an effective high-grade stenosis. An anteroapical hypokinetic segment was present on ventriculography. The patient remained clinically stable at limited activity on heparin therapy. Repeat coronary angiography later showed persistent dissection.
In the discussion of therapeutic options, the patient was judged to be at significant risk of subsequent LAD occlusion, and the technical problem of effective graft anastomosis was believed to threaten surgical failure.
After lengthy debate, including consultation with the cardiac surgeons, it was elected to undertake coronary stenting with the Palmaz-Schatz coronary stent under the terms of emergency use of an investigational device. This procedure was technically complicated by the small caliber of the true lumen at the face of the LAD ostium. Two overlapping stents were successfully passed and deployed at the distal point of the dissection, effacing a substantial portion of the proximal dissection. During maneuvers to deliver additional stents to the proximal LAD, the patient suffered occlusive dissection of the ostium of the adjacent large ramus intermedius artery, and myocardial infarction evolved. Emergency CABG surgery was successfully performed. The patient made an uneventful recovery.
The final diagnosis was spontaneous dissection of the LAD.
